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KEYS TO COLOR PRINTING 

Part I (FILTERS) 



COLOR PRINTIN G! That's the new 
word for today! You probably know that 
there are now available two new color 
papers: Kodak Color Print Material 
Type R (Process P-111), for making 
pleasing color prints with a single expo- 
sure from Kodachrome and Kodak Ekta- 
chrome transparencies; and Kodak Color 
Print Material Type C (Process P-122), 
for making color prints of high quality 
from Kodacolor and Kodak Ektaoolor 
Negative Films* 

Regardless of which paper will be best 
suited to your particular use, one of the 
keys to making successful color prints 
lies in understanding how to use color 
compensating filters correctly. 

THE FILTERS THEMSELVES, hi the first 
place, filters for controlling the color of 
the light are just as necessary in making 
color prints on these new materials as 
the paper and chemicals themselves. 
When the first, or test, print is viewed, 
the desirability of some change in color 
balance will probably l>e apparent. This 
is normal and will vary from one enlarger 
to the next and from one darkroom to 



the next, with varying processing tech- 
niques or personal preferences, etc. The 
extent of this change can best be evalu- 
ated by placing color compensating fil- 
ters over the test print. 

Be sure that you hold the filters up 
away from the print; if the filters are 
placed in contact with the print, the 
effect of the filters is doubled since they 
will then color both the light by which 
the print is viewed and the light by 
which the print is illuminated. Inciden- 
tally, these filters are available in six col- 
ors: yellow, magenta, cyan, red, green, 
and blue. Each color is available in six 
densities: .05, .10, .20, .30, .40, and *50. 
Further information can be obtained 
from Kodak dealers or by consulting the 
“Kodak Color Films" section of the 
Kodak Color Handbook. 

When the filter or filter combination 
which gives the most pleasing color bal- 
ance is known (those used to make the 
test print plus those used to t’icuJ the 
test print), it is then possible to deter- 
mine what filter combination (ideally 
located over the negative carrier) to use 



over the enlarger lens for properly print- 
ing the negative or the transparency, as 
the case may be. Note that the viewing 
filters will tinge the highlights exces- 
sively and the shadows insufficiently. 
The “educated eye” will have to disre- 
gard these tonal extremities and judge 
the effect primarily on the middle tones. 

For the Type H material, the filter 
combination that is added to the expos- 
ing light beam should be those filters 
which made the test print appear best. 

With the Type C material, the pri- 
mary recommendation is to make three 
exposures in sequence through separa- 



tion filters (for example, the following 
Kodak Wratton Filters; red, No, 70; 
green. No, 16 plus No, 61; blue. No, 
47B plus No, 2B). Tricolor printing 
helps the professional photographer 
make drastic or subtle changes in color 
balance and speeds up production when 
printing from many different negatives. 
However, good prints can also be made 
with white light using cc filters to adjust 
the color of the exposing light. In the 
latter case, the filter or filter combina- 
tion to he added should be half the com- 
plementary of the viewing filter com- 
bination. 
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A combination of many filters, broken down into separate totals of the three 
subtractive primaries— cyan, magenta, and yellow— may reveal the presence 
of all three, which introduces neutral density, Basic rule is: Any filter com- 
bination which contains three or more different colors can be simplified. 

Neutral density exists {and should _ 

be removed) when a part of all ccaow +_cCtjC^ + cc+\oy_ * nbutbai 
primary color components of 

white light are subtracted in passing through a system of filters. 



To figure the neutral density of a 
filter system, reduce all filter col- Iccioft I 
ors to their equivalents in tenns 
of the subtractive colors: magen- 
ta, cyan, yellow. v 

Note that the color density re- 

mains the same in the division: 

CC-10H becomes CC-10M and — — — 

CC-10Y, and not CC-5M and — ■ 
CC-5Y as you might expect. The 



CC-T0M + CC-TOV 



cc-idy + ctaoc 



CC-10M + cc-ioc 



reverse is also true: CC-20Y + CC-20C = CC-2QG. Similarly, CC-10M + 
CC-10C -]- CC-10Y — TO neutral density. 



However, when filters of the 
same color are combined, the 
densities add normally, e.g., CC- 
10M + CC-20M = CC-30M. 











CC-20M 


CC-30M 



COMBINING FILTERS. Obviously, in our 
brief space, there is not sufficient room 
to discuss the correct use of the various 
filters for each type of printing material 
other than to state the general principles 
governing their use. I fowever, the selec- 
tion of the proper filters for both mate- 
rials does have one thing in common, 
namely, that the combination to be 
placed in the exposing light beam should 
always be the simplest combination pos- 
sible— th-At which uses the fewest filters 
to produce the desired color correction. 

There are several reasons for keeping 
the number of filters to a minimum: 
First, when prints are made by projec- 
tion, definition may be impaired by scat- 
tered light unless the fewest number of 
filters is used; secondly, if filters of dif- 
ferent colors are merely added together, 
the resulting combination may contain 
some neutral density, which will serve 
only to increase the exposure time. Re- 
member, neutral density is present when 
all three colors— red, green, and blue- 
are absorbed. 

The determination of filter combina- 
tions can usually be simplified by think- 
ing of all the filters in terms of their sub- 
tractive colors. These relationships are: 
Ret! (absorbs blue and green) — yellow 
(absorbs blue) plus magenta (absorbs 
green) 

Green (absorbs blue and red) = yellow 
(absorbs blue) plus cyan (absorbs red) 
Blue (absorbs green and red) — ma- 
genta (absorbs green) plus cyan (ab- 
sorbs red) 

The following procedure is recom- 
mended : 

1 . Convert the filters to their equivalents 
in the subtractive colors (if not al- 
ready of these colors), yellow, ma- 
genta, and cyan. 

2. Add these filters together (such as 
20M + 10M = SOM). 

3. If the resulting filter combination 



contains all three subtractive colors, 
cancel out the neutral density. 

4. If the filter combination contains 
two filters of equal density, substitute 
the equivalent single filter. 

Of course, many filter determinations 
are not resolved so simply as in our illus- 
trated example, and the final filter com- 
bination needed may include three or 
more filters. However, the four-step pro- 
cedure given above applies in each case, 
and following it carefully will prevent 
the use of the wrong filters or the use of 
a filter combination heavier than neces- 
sary to obtain the desired color balance. 
AS A FINAL WORD OF ADVICE. If you 
do much color printing at all with the 
Type R Paper, we suspect that you will 
want to have two complete sets of Kodak 
Color Compensating Filters. There may 
be times, for example, when the amount 
of any one color may be equal to 100 
units of color correction. The smallest 
number of filters which can be used to 
total this amount would be two 50 CC 
filters. Thus, the use of only two filters 
would be much more desirable than 
adding a CC-5G, a CC-40, and a CC-10, 
since this would represent more filters 
than would need to be used. In addi- 
tion, in spite of the fact that filters are 
kept in filter holders and handled and 
treated carefully, they may eventually 
become finger marked, scratched, or 
dirty, and a reserve supply of filters will 
become a necessity. Smudged filters can 
be used for print- viewing purposes but 
they will result in prints of inferior defi- 
nition if used over the enlarging lens. 
P.5, Let's see how you would reduce 
the following filter combinations to their 
least number of components. (Answers 
on page 8 .) 

No. 1 CC-50M + CC-20R + CC-IOB 
No. 2 CC-50G + CC-20Y + CC-30C + CC-20G 
No. 3 CC-40 R + CC-30Y + CC-LOC + CC-30B 
No. 4 CC-30B + CC-30C + CC-20R + CC-2QM 
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EXAMPLE 

Filters in enlarger 

Example: Suppose that a test print on 

Kodak Color Print Material, Type R, 

was exposed with CC-30M and CC-20R 
filters in the light beam. 



SUBTRACTIVE EQUIVALENTS 



CC-30M 



CC-20R 



Filters used to view print 

Now suppose that the test print looked 
best when viewed through a CC-10B 
plus a CC-10M. The problem is to com- 
bine the filters in the enlarger and the 
filters used to view the print. 

In subtractive terms, the CC-10B is 
equivalent to a CC-10C plus a CC-10M; 
also, the CC-20R is equivalent to a CC- 
20M plus a CC-20Y. The CC-30M is 
already a subtractive color and need 
not be converted. 



CC-10B 



CC-tOM = 



Totals 4 













CC-30M 








CC-2GM 


CC-20Y 






COTOM 


cc-ioc 






CCTOM 
























CC-70M 


CC-20Y 


CC-IOC 



The filters to be used in exposing the 

final prints are, then, CC-30M, CC-20M, CC-20Y, CC-IOC, CC-10M, and CC-10M. 
The sum is CC-70M plus CC IOC plus CC-20Y. 



However, since equal densities of all three subtractive filters 
are equivalent to a neutral density, a density equal to that of 
the lightest filter can be eliminated from the combination. In 
other words, CC-10Y plus CC-10M plus CC-10C is neutral 
density and should be removed, since it is not adjusting the 
color of the exposing light. 




CC10Y 



The result of canceling out the neutral density is to leave CC-GOM plus CC-JLUY. 



This combination is equivalent to CC- 
50M plus CC-10R (because CC-10M + 
CC-10Y — CC-10R plus a remainder 
of only CC-50M). 

Although either one of these combi- 
nations represents the same amount of 
filtration, the second one (CC-50M plus 
CC-10R) should be selected, because 
only two filters would then be used as 
compared with three {CC-10M CC- 
50 M -j- CC-IOY) in the other case, ,50 




CC-10M 



CC-IOY 




CC-lPft 



being the highest density available in a single filter. This gives the required correct 
tion with the minimum number of filter surfaces. 
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